Changes in ornithine metabolic enzymes induced by dietary protein in small intestine and liver: intestine-liver relationship in ornithine supply to liver.
Compared with the activity obtained with a high-protein diet in rats, a low-protein diet doubled the activity of ornithine aminotransferase [EC 2.6.1.13] (OAT), a key enzyme for citrulline synthesis, in the small intestine. The induction of ornithine aminotransferase in the small intestine by the low-protein diet and its suppression by the high-protein diet, and the converse in the liver, were immunohistochemically verified with anti-OAT antiserum. The immunohistochemical studies revealed that ornithine aminotransferase molecules localized in the villous surface epithelia, but not in the cryptic epithelia, were most responsive to the changes in dietary conditions, these results indicating that intestinal ornithine aminotransferase may be involved in the ornithine supply to the liver, with the reversal of the enzyme reaction occurring with a low-protein diet. Reconstituted model experiments on citrulline synthesis revealed that the addition of ornithine carbamoyl-transferase and carbamoyl phosphate was essential to overcome the unfavorable equilibrium of the reverse reaction, and the further addition of glutamate dehydrogenase and ammonia resulted in a stimulating effect.